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phlogopite, monticellite, perovskite, opaque oxide minerals, and carbonate. A few altered xenoliths also occur. The kimberlite is classified as a hypabyssal-facies phlogopite kimberlite (after . Another mineral identified as pectolite is also abundant in this sample and is concentrated in irregular patches or segregations (up to 7 m m in size). It occurs as radiating aggregates of colourless, acicular or fibrous crystals set in a base of pale green to colourless serpentine ( fig. 1 ). The aggregates have a pale brown colour where crystals are abundant.
The optical properties of this mineral are difficult to determine considering the habit but it has high birefringence, medium relief, straight extinction, and is length slow. These features are consistent with it being pectolite except for the straight extinction. According to Deer et al. (1978) pectolite has inclined extinction. The serpentine occurs both as 'glassy' isotropic and as cryptocrystalline low birefringent material. Small 'pools' dispersed throughout the groundmass are composed predominantly of serpentine but do enclose some pectolite. Other groundmass minerals such as phlogopite and perovskite, and to a lesser extent, microphenocrysts of olivine are sometimes associated with the pectolite. The mode of occurrence of the pectolite in this sample suggests that it is a primary groundmass constituent of this kimberlite. 
Mineral chemistry
Mineral analyses were obtained using an ARL SEMQ electron microprobe at the Anglo American Research Laboratories. The habit of the mineral in these samples is such that it is not possible to obtain analyses for a single crystal. Areas where the groundmass appeared to be composed of a felt of crystals with little or no interstitial material were analysed and the results are given in Table I . The mineral did not decompose under the electron beam. The composition and mineral formula (Table I) suggests that the mineral is pectolite (Ca2NaHSi309). Analyses which show significant FeO and MgO contents (e.g. analysis 80-556, Table  I ) incorporate a certain amount of interstitial serpentine (analysis 80-561, Table I ).
X-ray diffraction
Parts of radiating aggregates of this mineral were removed from a polished thin section of sample 173/33/K3/73. A ball-mount was prepared of the powdered material and X-rayed using a 57.3 mm Debeye-Scherrer camera. The results are presented in Table II . These data also suggest that the mineral is pectolite. Re-interpretation of the X-ray diffraction data given by Kruger (1980) is also consistent with the mineral being pectolite. It should be noted that these data were not rigorously determined and are included for identification purposes and should not be used as a standard.
Discussion
It is unusual to find Na-rich minerals in kimberlite and it is interesting, therefore, to consider the paragenesis of this mineral. Unfortunately this is difficult to interpret in the specimens examined because of different modes of occurrence and it may, in fact, result from two separate processes.
First, in some cases, the pectolite is interpreted as a primary groundmass constituent when it appears to be in textural equilibrium with other groundmass minerals. In some instances the pectolite is confined to areas surrounding altered xenoliths. This spatial relationship with xenoliths and the general lack of Na in kimberlites suggests that xenolithic material was incorporated and digested in the hot kimberlite magma thus modifying the composition of the magma, notably by the introduction of Na. Two variations of this process can occur. The xenoliths are incorporated during a late stage of the kimberlite intrusion. The xenolith is then partially digested and modification of the magma is localized within the vicinity of the xenoliths. Pectolite crystallization is then confined to the groundmass surrounding the xenolith. On the other hand, xenoliths can be included within the magma at an earlier stage which allows a greater degree of digestion and compositional Both these processes result in the crystallization of pectolite at low temperatures as an apparently primary groundmass mineral. During crystallization of the groundmass, Na is concentrated in the residual fluid and therefore pectolite is often confined to pool-like segregations where it is commonly associated with carbonate and serpentine. Also, alteration of included xenoliths by the kimberlite groundmass may result in the presence of pectolite together with other kimberlitic groundmass minerals. Such replacement of xenoliths is commonly observed in other hypabyssal kimberlites and has been referred to as kimberlitization.
Secondly, pectolite may be entirely secondary replacing primary constituents of the rock, particularly groundmass minerals and/or xenolithic material. This reflects an introduction of material or metasomatism of selected parts of the original rock probably dose to the time of intrusion. Either kimberlite-related or unrelated fluids may be responsible for this variety of pectolite crystallization. Also, at Wesselton Mine, South Africa, crosscutting pectolite-bearing veins may also be derived from this type of process. These veins vary from 0.5 m in width down to bifurcating veinlets and are intrusive into both the kimberlite and the country rock. Pectolite is also present within the kimberlite.
Conclusions
The petrographic, geochemical, and X-ray diffraction data presented here shows that pectolite occurs in kimberlites. Much of this data suggests that the mineral investigated here is the same as that discussed by Kruger (1980 Kruger ( , 1982 .
The occurrence of a Na-bearing mineral in kimberlites is unusual. The mode of occurrence of the pectolite is difficult to interpret but it may have two different parageneses. First, it may occur as an apparently primary crystallization product of a kimberlite magma where the composition has been modified by the partial digestion of, and reaction with, included xenoliths. Secondly, it may occur as a secondary mineral where it replaces the original crystallization products of the kirnberlite through some metasomatic event.
